Objective: In line with advances in diagnostic methods and expectation of a decrease in the number of negative laparotomies, selective non-operative management of abdominal gunshot wounds has been increasingly used over the last three decades. We aim to detect the possibility of treatment without surgery and present our experience in selected cases referred from Syria to a hospital at the Turkish-Syrian border.
INTRODUCTION
In 1960, Shaftan (1) reported that 34.1% of patients with abdominal injury were laparotomy negative and suggested that the need for surgery in abdominal injury patients should be determined with physical examination. In his series, the non-operatively treated patients comprised mostly patients with stab wounds, but included some with gunshot wounds. The negative laparotomy rate of about 20% determined during the Vietnam War was found acceptable because of the low morbidity in laparotomy negative cases (2) . Subsequently, serious objections to obligatory laparotomy were raised, and consequently, a selective conservative approach in penetrating abdominal traumas was introduced to treatment (3, 4) . In 1986, Demetriades et al. (5) non-operatively treated penetrating hepatic injuries with a success rate of 33%. Objections to this approach peaked in the 1990s. The negative outcomes of negative laparotomy were scrutinized and it was reported that the rates of complications associated with negative laparotomy were about 20 percent (6) (7) (8) (9) . With advances in diagnostic methods and the expectation of a decrease in the number of negative laparotomies, the obligatory surgical exploration in all penetrating abdominal injuries was questioned. Many authors reported acceptable results with non-operative therapy in patients with no findings related to peritonitis and with hemodynamic stability (8) (9) (10) . The follow-up procedure of abdominal gunshot injuries has been increasingly used for the past three decades. Selective non-operative management (SNOM), supported by prospective and retrospective studies, is currently a popular approach (11) (12) (13) (14) (15) (16) (17) (18) (19) . Evidence supporting the practibility and safety of non-operative therapy in abdominal injuries is increasingly being reported (20, 21) .
The purpose of this study is to investigate feasibility of non-operative therapy in cases with penetrating abdominal gunshot injuries and to present experience of our second-degree center, situated at the Turkish-Syrian border, which receives many gunshot injury referrals from Syria's active battle districts.
MATERIAL AND METHODS
Patients with penetrating truncal gunshot injuries in the period between February 2012 and June 2014 were retrospectively studied. Of these patients, those who were hemodynamically stable and did not have signs and symptoms of peritonitis at the time of presentation were included in the study. Patients who had undergone emergency surgery and with incomplete patient files were excluded from the study.
The data from the patients were retrospectively studied in terms of age, gender, injury site (anterior abdomen or posterior abdomen), number of blood transfusions, abdominal organ injuries (those determined), extra-abdominal organ injuries, length of hospital stay and need for laparotomy after followup. Non-surgically followed patients were divided into two groups as successful SNOM (Group 1) and unsuccessful SNOM (Group 2) according to necessity of surgical treatment during follow-up period.
The area among the line between both nipples and the symphysis pubis was accepted as the anterior abdomen, and the area between the inferior angles of the scapulae and gluteal folds was accepted as the posterior abdomen. The mid-axillary line was used to demarcate the anterior abdomen from the posterior. Patients who were hemodynamically stable, with no signs and symptoms of peritonitis, and with penetrating abdominal injury determined by radiological methods, were selected for SNOM. Hemodynamic stability was accepted as a systolic blood pressure of above 90 mm Hg and a pulse under 110/min. Patients without abdominal pain, tenderness, defense, or rebound were accepted to have no peritonitis. All patients underwent abdominal and thoracic computed tomography (CT) during the first admission. When required, cerebral CT, extremity CT, and direct radiographies were also performed for diagnostic purposes.
The patients' recovery criteria were no abdominal pain, oral intake of food, no vomiting, bowel movement, adequate bowel sounds by auscultation, no fever and tachycardia, and no finding or complaint indicating any pathology. All patients were examined (about every 3 h), followed up, and operated by the same surgeon. The patients were discharged from the hospital when their general condition was stable and with their own will. Because of the retrospective nature of our study, there was no need for an ethical committee approval. The study was designed according to "World Medical Association Declaration of Helsinki Ethical Principles for Medical Research Involving Human Subjects, " amended in October 2013. The patients participating in the study gave their approval after being informed regarding the possible complications that could occur during therapy and follow-up.
Statistical Analysis
Statistical Package for the Social Sciences version 22 software package (IBM Corp.; Armonk, NewYork, USA) was used for statistical analysis. For the analysis of categorical variables and continuous data, Fisher's Exact test and Mann-Whitney U test were used, respectively. p<0.05 was considered statistically significant.
RESULTS
One hundred and fifty-eight cases were analyzed. One hundred and forty patients were operated and negative laparotomy rate was 7% (n=11) in operatively treated group. Eighteen patients (11.3%) who were followed in intensive care unit without surgical intervention were included in the study ( Figure 1) . The patients were all male and the average age was 29.6 (±8.34) years; 35.7% (n=5) of these non-surgically treated patients had radiologically diagnosed solid organ injuries and were managed conservatively. Of these patients, 3, 1 and 1 had liver, spleen, and kidney injuries, respectively. On CT examination in Group 1, apart from solid organ injuries, 3 patients had isolated intraperitoneal foreign bodies, 3 had free air and foreign body, 2 had degradation of peritoneal surface and mesointestinal edema, and 1 had only free air. CT images of 3 cases belonging to Group 1, showing solid organ injury, intra-abdominal extraluminal air, and intra-abdominal foreign body are shown in the Figure 2 Figure 2 . CT scan of a selective non-operative management patient. Foreign bodies are seen in liver parenchyma and right thoracic subdermal space. Intra-abdominal extraluminal air can be seen (22%) patients on CT, and delayed laparotomy was performed for these patients. Patients who were in unsuccessful SNOM (Group 2) group were kept under observation for 13 (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) h before surgery. Small bowel injuries were noted in three patients and small bowel-colonic injury was determined in one patient. Partial resection and primary anastomosis in two patients, primary repair of small bowel in one patient, and primary bowel repair+sigmoid colostomy in one patient were performed for the treatment of bowel injuries (Figure 1 ).
Of the total number of patients, 55.5% (n=10) had been wounded in the anterior abdomen, 38.8% (n=7) in the posterior abdomen, and 5.5% (n=1) in the right anterior hemi thorax. There was no difference between groups in terms of injury site (p=1.000). In the analysis of Group 2 patients with regard to wound site, 50% (n=2) had been wounded in the anterior abdomen and 50% (n=2) had been wounded in the posterior abdomen.
There was no mortality in either Group 1 or 2. Total complication rate was 44.4% (n=8). The rate of complications in Group 1 was 35.7% (n=5). The complications were lung atelectasis in three patients, paralytic ileus in one patient, and pulmonary effusion in one patient. Although the patients with atelectasis and paralytic ileus were treated with non-surgical approaches, pulmonary effusion was treated with thoracic tube drainage. Surgical site infection developed in three (75%) Group 2 patients. There was no significant difference between groups in terms of complication rate (p=0.275). There was no significant difference between Group 1 and Group 2, in terms of average injury severity score (ISS) (4.9 and 6, respectively, p=0.422).
Of the patients, 44.4% (n=8) did not receive blood transfusion, and of those who did, the average transfusion volume was 1.2 units. There was no significant difference between groups in terms of blood transfusion (p=0.129). The average total length of hospitalization was 103 h. There was no significant difference between groups in terms of hospitalization period (p=0.202). A detailed comparison of Groups 1 and 2 is shown in Table 1 . Six (33.3%) patients in SNOM group also had extra-abdominal organ injuries. Four of them had a pulmonary injury, one had an upper leg injury, and one had a forearm injury. The treatment of pulmonary injury cases involved thoracic tube drainage in three (75%) and conservative management in one (25%). Upper leg and forearm injuries treated conservatively. No major surgical intervention was performed in these patients. The distribution of all organ injuries is shown in Table 2 .
DISCUSSION
Selective non-operative management of cases with abdominal gunshot injuries decreases the rate of negative laparotomies. In addition, the non-operative management of penetrating abdominal gunshot wounds means reduced potential for post- Figure 3 . A CT scan of intra-abdominal foreign body in the successful selective non-operative management group operative complications, depending on the prevention of negative laparotomies (7, 8) . The rate of negative laparotomy was reported above 20% and the rates of complications associated with negative laparotomy were reported to be in the range of 19.7%-25.9% (6) (7) (8) (9) . In the present study, the rate of negative laparotomy was 7% (n=11). In our opinion, if we would not apply SNOM for our suitable cases, negative laparotomy rate would increase up to 15.8% (n=25). We believe that potential complications of surgical interventions were prevented in these patients by following SNOM. Diagnostic laparoscopy can be considered in hemodynamically stable patients to determine peritoneal penetration with potential intestinal injuries and to decrease the number of negative laparotomies (12) . Diagnostic laparoscopy in gunshot wounds, in some cases, can lead to false negative results and requires experience in this sense. For our case series, diagnostic laparoscopy was not performed due to insufficient technical capability and low experience.
DuBose et al. (22) reported that non-operative approach is a safe method for appropriately selected patients' solid organ injuries in abdominal gunshot wounds. They presented 9% SNOM failure with patients having solid organ injuries. In our study, all of five patients who had solid organ injuries were treated with SNOM because of their low-grade injuries. It is crucial for the patients under SNOM to undergo abdominal CT scanning. CT shows whether the injury has penetrated the abdomen or not, the injury path, and the presence of intraabdominal solid and luminal organ injuries (23) . In addition, the basic approach should include CT scanning, physical examination, vital findings, and clinical observation, as we did in our study (18) (19) (20) (21) .
One of the most important problems in the management of abdominal gunshot injuries with SNOM is delayed surgical treatment of luminal organ injuries. SNOM is especially recommended in solid organ injuries (22) . The reason of SNOM failure cases was the presence of luminal organ injury. While the clinical examination and radiological findings were normal at admission, the treatment and management changed during the follow-up period by the development of alarming symptoms. These findings emphasize the importance of close clinical and radiological follow-up.
According to the literature, in selected patients with abdominal gunshot injury, non-operative 24-h observation is reported as applicable (17) . In our study, there were four patients with luminal organ injury and they were classified as unsuccessful SNOM (Group 2). These patients were taken into surgery after 13 h. In the evaluation of patients with regard to morbidity, surgical site infection occurred in only three patients. There was no complication after the repair of small bowel injuries. Colostomy treatment should also be performed if the patient is managed with operative treatment instead of SNOM; besides, we believe that no additional surgical risk occurred in SNOM of the colonic injury. Due to the small number of patients who failed SNOM, the discussion of this issue is limited.
In their meta-analysis covering the years 1990 to 2012, Lamb et al. (21) reported SNOM in 33% of abdominal gunshot wounds, and reported a rate of 15.5% for delayed laparotomy. In our study, SNOM rate was 8.8% and the failure rate of SNOM was 22.2%, a higher value than that reported in the literature. In our series, the rate of patients with SNOM was lower than that in the literature. Because all our patients were with abdominal gunshot injuries wounded in a battlefield and as our center is in a different country from the battlefield, our study group mostly comprised complicated trauma patients. In addition, nonoperative approach as primary treatment could be applied at a lower rate than that reported in the literature because of the regional socio-cultural characteristics.
Study of the relevant literature shows that centers that apply SNOM are high-volume and experienced trauma centers. These institutions are Level 1 trauma centers according to the trauma center classification of the American College of Surgeons and American Trauma Society (24, 25) . Our center is between Levels 2 and 3. Our center is compatible with Level 2 in terms of its physical and technical facilities, but since we have no management protocol for trauma patients and cannot present a definitive treatment to all patients, our center nears Level 3. There are fewer studies carried out at low-volume trauma centers with limited experience (6, 26, 27) .
Studies on SNOM have been carried out at a limited number of centers, and the capacity of trauma surgeons to undertake this management approach is unknown. A study by Jansen et al. (28) showed that slightly more than half of the surgeons in trauma centers are experienced in SNOM and that most of the surgeons work at Level 1 trauma centers. There is no consensus on and no classification of SNOM application and there are known regional differences in the practice of SNOM (27) . We think that creating clinical application protocols in trauma centers and applying diagnosis and therapy according to these protocols may decrease the failure rates of SNOM. Moreover, in view of current medicolegality, SNOM seems to cause a marked anxiety in surgeons (6). Our center did not have a remarkable experience in abdominal gunshot wounds in the past. However, with necessary attention current medical approaches were applied referring to the literature.
Limitations
Our study has several limitations. First of all, our study was a retrospective clinical study. Our patient number was lower than that reported in other series in literature. Also because of the limitations we mentioned above, the rate of SNOM was low in our study than that in the literature. Informed Consent: Written informed consent was obtained from patients who participated in this study.
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